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ABSTRACT
An electrical equipment unit useful for automobiles.

The unit includes a box-like case that contains one or

Continuation of Ser No 509,135, Sept 25, 1974,

more flexible printed circuits. Part of the flexible
printed circuit is rigidized to form part of the structure

of the unit. The rigidized part is fitted into the case.
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Electrical components are supported on the rigidized
- part of the flexible circuit.

6 Claims, 17 Drawing Figures
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1
ELECTRICAL EQUIPMENT UNIT

Thls is a contmuatlon of appheatlon Ser No. 509 135,
filed Sept. 25, 1974, now abandoned. |

' BACKGROUND OF THE INVENTION

~ This invention relates generally to an electrical equip-

ment unit and, more particularly, to equipment which
may be included in a control system suitable for use in
road vehicles. -

The invention desenbed herem may be utilized, for
example, in a time division multiplex control system for
use, for instance, in a road vehicle. However, the equip-
ment unit accordmg to the mventton has wider applica-
tions. L

.SUMMAR_Y OF THE INVENTION

~ According to the principal aspect of the present in-
~vention there is provided an electrical equipment unit
which includes a box-like case that contains one or
 more flexible printed circuits. The box-like case may be
the transmitter or receiver used in the system referred
to above. At least part of the flexible printed circuit is
rigidized to form part of the structure of the unit. The
rigidized part is fitted mnto the case. Electrical compo-
nents may bée supported on the rigidized part of the
flexible crrcult within the case.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of

the transmitter of the present invention;

FIG. 2 is a vertical sectional view through the trans-
mitter illustrated in FIG. 1, shown inverted as com-
pared to FIG 1 and havmg a connector attached

thereto;

FIG. 3 is a perspective view of the connector illus-
trated in FIG. 2;

FIG. 4is a perSpectwe view of a second connector
adapted to be attached to the transmitter illustrated in
FIG. 2;

FIG.5is a perspectwe view of a case utlllzed in one

_embodlment of the receiver of the invention;
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FIG. 6 is a perspective view of a connector adapted 45

to be attached to the case illustrated in FIG. 5;
FIG. 7 is a perspective view of a circuit carrier

adapted to be mounted w:thm the case lllustrated in

FIG. §;

~ FIG.8is a perspective exploded view of a second
form of a transmitter in accordance with the invention;

- FIG. 9 is a vertical sectional view through the trans-

mitter illustrated in FIG. 8 with the various parts

thereof assembled:;

FIGS. 10 and 11 illustrate the two parts of the flexible
circuit supporting base utilized in the transmitter illus-
trated in FIGS. 8 and 9;

FIG. 1215 a perSpectwe exploded view of a second
form of a receiver in accordance with the invention;

'FIG. 13 is a vertical sectional view through the re-
ceiver illustrated in FIG. 12 with the various parts
thereof assembled; |

FIG. 14 is a perspectwe exploded view of a third
form of a receiver in accordance with the invention;

FIG. 15 15 a perSpectwe view of the circuit board
assembly utilized in the receiver illustrated in FIG. 14;

FIG. 16 is an exploded perspective view of a third
form of a transmitter according to the invention; and
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2
FIG. 17 is an exploded view of the circuit board

assembly utilized in the transmitter illustrated in FIG.
16. '

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1-4 of the drawings in detail,
there is shown a transmitter having an equipment case 1
with a projection 2 on one side. Snap-in ears 24,2b are
formed on the sides of the case so that it can be fitted to
a suitable hole in, for instance, a car’s dashboard (not
shown). On the upper surface of the case as viewed in
FIG. 1 there are two ears 3, 3¢ which cooperate with
lugs 5, 6 on a round wire-flexible circuit connector 4
illustrated in FIG. 3. Between the ears on the case 1 and
the lugs on the connector 4 there are a polarizing stud 7
and a notch 8, respectively.

FIG. 2 shows how the connector 4 is fitted to the case
1, which is inverted as compared with FIG. 1. The
projection 2 is hollow, and it contains a flexible printed
circuit 9 which has an end portion 10 that is rigidized to
locate it in the case 1 and two further rigidized portions
11 and 12 which act as support for electrical compo-
nents 11a and 12a, respectively. These portions 9, 11
and 12 are each integral with the flexible printed circuit
in the example shown, e.g. by having additional layers
of insulating material deposited on them. The edge 13 of
the rigid portion 12, which is also visible in FIG. 1, acts
as a male element to cooperate with the connector 4
shown at the left-hand side of FIG. 2, Below the circuit
9, i.e. above it as viewed in FIG. 2, there is a W-shaped
spring 14 mounted in a fixed support 14a. The spring
urges a portion of the flexible circuit toward a hole 135,
via which connection is made to power and other cir-
cuits.

The components 11¢, 12a carried by the rigidized
portions 11 and 12, and indeed any other components
mounted in the case 1 depend on the nature of the trans-
mitter circuit. These two rigidized portions are board-
like in their structure, and are received in grooves 16, 17

on the inside of opposed walls 18 of the case 1, only one

such wall being visible in FIG. 2.
The power and other circuits are connected via the
connector device shown in FIG. 4. This device com-

prises a frame 19 with snap-on ears 20, 21 so that it can

be snapped into the hole 15 in the case 1. This frame has
a raised curved portion 22 with slots 23 along its two
edges through which a flexible circuit 24 is inserted as
shown. The flexible circuit has the insulation removed
from its upper surface, and the circuit 9, FIG. 2, has the
insulation removed from its outer surface. Thus when
the frame in FIG. 4 is snap-fitted to the case portion 2,
the flexible cable 24 is urged against the flexible circuit
9, so that the conductive tracks in the two make electri-
cal contact, with the spring 14 providing contact pres-
sure. B

In the car appllcatlon referred to previously herein,
the switches on the dashboard are connected to the
transmitter via the connector 4 and the power supply

_and the leads to the receivers are connected thereto via

the frame 19.

Reference is now made to the receiver shown in
FIGS. 5 and 7. A flexible printed circuit 29 1s fitted to a
carrier 30 shown in FIG. 7. The circuit 29 has rigidized
portions 31 and 32 which are integral with the rest of
the circuit, and act as supports for electrical compo-
nents, not shown. The rigid supports 32 and 31, respec-
tively are retained in the carrier by the forked portion
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33 and rod-like portions 34, 35. The rigidized portion 32
has an extension 32a at its uppermost end which fits
snugly between the legs of the fork 33. The legs are
resiliently biased inwardly to firmly grip the extension
32a of the portion 32, At its lower edge the portion 32
1s received in a step-like edge 35b of the carrier’s base
plate 30a, with a retaining rod 35a engaging on the
outside of the portion 32. At the right-hand side of t_he
carrier 30 the upper end of the rigidized portion 31 is

received between the two fixed rods 34, 35. Below the
lower face of the carrier there is a W-shaped spring 36

which, like the spring 14 in FIG. 2, urges the flexible
(1.e. non-rigidized) portion of the flexible circuit 29
outwardly to provide contact pressure.

- The carrier has a plate-like portion 38 with sockets
38a containing contacts 385 for engagement with the
contacts of at least one plug-in relay (not shown) which
repeats the control functions to the controlled devices
(e.g. headlamps in the case of a car). Connections to the
contacts 385 of the relay base thus prowded come from
the portion 32 of the flexible circuit, e.g. via wires (not
shown) crimped to the socket contacts. At the end of
the circuit 29 there is a portion 37, called a coding area,
in which the circuit tracks are suitably defined, e.g. by
punching portions out, to prepare the circuit for re-
sponse to a particular 51gnal |

When the circuit 29 is mstalled in the carrier 30 and
all terminations with contacts 385 of the relay base 38
are made, the carrier is placed in the case 39 shown in
FIG. §, with its socket contacts 385 aligned with holes
such as 394, and the spring-urged section of the circuit
29 aligned with a further hole 3956. The power and
signal circuits (from the transmitter shown in FIGS.
1-4) are connected via a frame 40 seen in FIG. 6, which
is like the frame 19 of FIG. 4. The frame 40 carries a
flexible printed circuit 40a and is snap-fitted into the

hole 395 by ears 41, 42 similar to those on the frame 19,

‘The unit is then sealed, e.g. by ultrasonic welding or
adhesives, and proofed against environmental condi-

tions by grommets, sleeves, boots, etc. Note the ears 43,

44 on the box 39 used to snap-fit the receiver unit 1nt0 a
hole in the car or other structure (not shown).

FIGS. 8-11 show another construction of a transmit-
ter, which comprises a box 50 with ears 51 on its sides
and feet 52 along the lower edges of the sides. These
feet slide into grooves defined by lips 53 on a two-part
base 54 which supports a flexible cable 55 in a similar
manner to FIG. 4. The construction of the two-part
base is shown in FIGS. 10 and 11. The upper part 54a
has a hole 545 which receives two upstanding portions
53 on the lower part 56. These two portions are bent
over as shown to support a W-shaped spring 56a which,
when the base parts 54a, 56 are fitted together urges the
flexible cable upwards. When the base 54 and the box 50
are assembled together, as seen in FIG. 9, the flexible
cable 3§, parts of the conductive tracks of which are
bared, 1s pressed upwards against a rigidized portion
d7a of a flexible circuit 58, The circuit 58 1ncludes a
second rigidized portion 57. |

Connections to the transmitter box 50 enter via an
edge connector 59, which has hooked arms 60 for coop-
eration with the ears 51. This edge connector is shown
in section in FIG. 9, and its contacts 59a cooperate with
bared tracks along the edges of the rigidized portion 57.
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The base 54 has perforated fixing tags 61, When the -

transmitter is assembled as shown in FIG. 9 the whole
assembly is held in place on the car by the tags 61.

4
Finally, the base has nose pleces 62 which snap behind

the box 50 when'the latter is fitted to the base.

The receiver unit shown in FIGS. 12 and 13 includes
a box 68, similar to the box §0, and a two-part base 70,
simtilar to the base 54, supporting a flexible circuit 70q.
The box 68 contains two rigidized portions 71, 72 at
right angles to each other. There is a portion 73 of
flexible cable at one end of the portion 72 and the two

portions 71, 72 are connected by a short portion of
flexible cable 73a. In the case the spring 705 on the base
urges its flexible cable 70aq against bared track portions

near the left-hand edge of the rigid portion 72, As
shown, the rigid portions 71, 72 carry electrical compo-
nents, which may include a relay, and further connec-
tions are made to them via sections of flexible cable 74
with stiffened portions, as shown, which plug in via
holes 785 in the box.

It 1s noted that the bases used both with the transmit-
ter and receiver in FIGS. 8-13 are so formed that re-
moval of the base from the box is quick, and that while

making connection therebetween there is a wiping ac-

tion. which facilitates conductor cleaning. The incor-
poration of the opening in the base simplifies manufac-
ture and assembly.

FIGS. 14 and 18 illustrate another receiver unit. The
unit includes the circuit board assembly 76 shown in
FIG. 15 comprising a flexible circuit 78 with one rigid-
ized portion 80 which, as shown, carries various electri-
cal components. These include a relay 81 for repeating
the signals received from the controlled devices. At one
end of the rigidized portion there is a socket connector
82 which, when the flexible circuit is in the box 83, FIG.
14, is aligned with a slot 85 in the side thereof.

The associated system wiring includes a flat cable 86
which passes beneath the box 83 but has a bent-up por-
tion 87 which is wrapped around an inverted L-shaped
member 88. This is fitted into the slot 85 and held
therein by the U-shaped member 89, whose hooked
arms 90 engage with ears 90a on opposite sides of the
case 83, only one such ear being visable in FIG. 14. As
indicated at 91, two or more flat cables of different sizes
carried by a smaller L-shaped member 91a can be fitted
into the slot 85 in “plug-like” manner.

The transmitter unit shown in FIGS. 16 and 17 is
similar to the unit shown in FIGS. 14 and 15, except
that its flexible circuit 95 has two rigidized portions 96,
97, F1G. 17, one of which has a socket connector unit 98
while the other has conductive tracks 99 at its end for
use as a male connector element. As can be seen from

FIG. 16, these cooperate via slots 100, 101 with male

and female connector elements.

It is to be understood that the foregomg description of
specific examples of this invention is made by way of
example only and is not to be considered as a limitation
on its scope.

What is claimed is:

1. An electrical equipment unit comprising:

a box-like case; |

a flexible printed circuit having a flexible portion and

- at least one portion thereof rigidized to provide an

integral, planar board-like portion adapted to sup-
port electrical components thereon, said flexible
circuit having conductive tracks covered by insula-
tion; |

means mounting said circuit within said case, said

means cooperating with and supporting said board-
like portion within said case;

a hole formed in one side of said case:
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said flexible portion of said circuit extending across
said hole in generally parallel relation to said side;

the insulation on the surface of said flexible portion
facing said hole being removed to provide bare
conductive tracks thereat; | |

a connector device removably mounted on said one

~ side of said case over said hole;

means on said connector device for supporting a flexi-

ble circuit on the surface of said device overlying
said hole; and

spring means in said case urgmg said flexible portion

of said flexibie printed circuit outwardly toward
said surface of said connector device for electrically
engaging said flexible portion to a flexible circuit on
said surface. -

2. An equipment unit as set forth in claim 1 wherem
there are two of said board-like portlons formed in said
flexible circuit, said mounting means in said case com-
prising grooves on its inner surface recewmg the edges
of said board-like portions, a second hole in said case,
one edge of one of said board-like portions being lo-
cated adjacent to said second hole in said case, the insu-
lation being removed from said edge to provide bare
conductive tracks thereat so that said edge can act as a
male connector element to cooperate with a socket
connector element insertable into said second hole.

3. An equipment unit as set forth in claim 1 wherein
said flexible circuit has two of said board-like portions
with said flexible portion therebetween, said mounting
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6

means being a frame-carrier within said case including
an end-plate and two parallel plate-like members per-
pendicular to said end-plate, said end-plate and said
plate-like members supporting said board-like portions.

4. An equipment unit as set forth in claim 3 wherein
one of said plate-like members has a fork-like portion
receiving one end of one of said board-like portions, the
other of said plate-like members supporting the other
end of said one board-like portion and said end-plate
having two parallel closely-spaced rods projecting
therefrom parallel to said plate-like members, said other
board-like portion being positioned between said rods.

§. An equipment unit as set forth in claim 3 wherein
said flexible portion extends substantially parallel to one
of said plate-like members, said spring means being
located between said flexible portion and said one plate-
like member.

6. An equipment unit as set forth in claim 1 wherein
said flexible circuit has two of said rigidized board-like
portions interconnected by said flexible portion, said
mounting means mounting said two board-like portions
parallel to each other in said box-like case, a second
hold in said case, and one edge of one of said board-like
portions being located adjacent to said second hole to
act as a male edge connector member, the insulation
being removed from said edge to provide bare conduc-

tive tracks thereat.
* * | x : 3
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